With limited opportunities to learn safe food handling via observation, many young adults lack the knowledge needed to keep them safe from foodborne disease. It is important to reach young adults with food safety education because of their current and future roles as caregivers. With a nationwide online survey, the demographic characteristics, self-reported food handling and consumption behaviors, food safety beliefs, locus of control, self-efficacy, stage of change, and knowledge of young adults with education beyond high school (n ϭ 4,343) were assessed. Young adults (mean age, 19.92 Ϯ 1.67 SD) who participated were mainly female, white, never married, and freshmen or sophomores. Participants correctly answered 60% of the knowledge questions and were most knowledgeable about groups at greatest risk for foodborne disease and least knowledgeable about common food sources of foodborne disease pathogens. They reported less than optimal levels of safe food handling practices. Young adults generally had a limited intake of foods that increase the risk of foodborne disease, positive food safety beliefs, an internal food safety locus of control, and confidence in their ability to handle food safely, and they were contemplating an improvement in, or preparing to improve, their food handling practices. Females significantly outperformed males on nearly all study measures. Future food safety educational efforts should focus on increasing knowledge and propelling young adults into the action stage of safe food handling, especially males. Efforts to improve knowledge and, ultimately, food safety behaviors are essential to safeguard the health of these young adults and enable them to fulfill the role of protecting the health of their future families.
Avoiding foods contaminated with harmful bacteria, viruses, parasites, toxins, and chemical and physical contaminants is vital for safe and healthy eating. Despite significant public health advances, foodborne disease caused by microbial pathogens remains a significant public health problem in the 21st century. In fact, every year, an estimated 76 million people in the United States become ill from pathogens in food; of these, about 5,000 die (47) .
The importance of foodborne disease as a current public health concern is underscored by the increasing numbers of ''at-risk'' populations (8, 23) . In the United States, onefourth of the population is considered at increased risk for a severe outcome in the event of a foodborne disease (66) . At-risk individuals include those with weakened immune systems due to disease (e.g., HIV/AIDS) or pharmaceutical or radiological treatments, pregnant women and their fetuses, lactating mothers, infants and young children, and elderly persons (8) . Others who may be at a disproportionately greater risk include those living in institutional settings and those who are financially disadvantaged, such as homeless persons and migrant farm workers (68) .
The discovery of pathogenic microbes not previously known to cause foodborne disease (e.g., Norwalk virus, Campylobacter jejuni, Escherichia coli O157:H7) further highlights the importance of this public health concern (39, 66, 67) . Today, we are aware of over five times more foodborne pathogens than just 50 years ago (66) . These pathogenic microbes have made cooking and eating practices that were once considered safe, such as eating rare ground beef or raw eggs, particularly dangerous because it is difficult to convince consumers that it is no longer safe to continue a behavior when they feel they have ''always done it and never gotten sick. '' Lifestyle changes over the last quarter century also have contributed to the opportunities for foodborne disease caused by the mishandling of food and cross-contamination (8) . For example, eating occasions have proliferated. Each American eats an average of four times daily; thus, there could be a billion opportunities each day for someone to transmit or contract a foodborne disease (26) . The foods we eat and where we eat them have changed, too. They may be stashed unrefrigerated in the car, a sports bag, or a desk drawer for a quick snack or meal on the go (26) .
Mothers who work outside the home, coupled with the increased consumption of preprepared foods, have reduced the opportunities for children to learn safe food handling via observation (9) . Home economics courses in which food safety was traditionally taught are increasingly rare or optional in school systems around the United States (15, 64) . As a result, a large proportion of adults have limited food preparation experience, have never learned basic food safety principles, and thus, may lack the knowledge needed to keep themselves and their families safe (7, 10, 37, 39, 51, 57, 60, 63) . Clearly, opportunities to learn how to practice safe food handling are needed. Surveys indicate that young adults (ages 18 to 29), especially those with education beyond high school, are the most likely to engage in risky food handling (7, 38, 42, 51, 62) . Reaching this population with food safety educational efforts is vital, given the current and future roles of young adults as caregivers for household members at increased risk, such as infants, young children, elderly parents, and themselves during pregnancy.
Marketing experts tell us that educational programs and materials directed to ''everyone'' actually meet the needs of few (19, 24, 68, 70) ; therefore, to make food safety education most effective, messages should be tailored to the needs of a specific audience (7, 30, 46, 49, 50) . At this point, however, a lack of data precludes the development of food safety education interventions that are specifically targeted to young adults. Thus, the purpose of this twophase study was first to investigate the food safety knowledge, psychosocial factors, and self-reported behaviors of young adults with education beyond high school. Then, in phase two, the purpose was to use the data from phase one to develop and implement a social marketing campaign to increase the safety of food handling in this population. This article will describe the results of phase one. This study was approved by the authors' institutional review boards.
MATERIALS AND METHODS
Sample. College and university instructors from across the United States were invited via e-mail to recruit students in their introductory level general education courses to complete an online food safety survey. In return for their participation in the study, students who completed the survey were awarded extra credit points or research credits required by the course by most participating instructors.
Questionnaire development. The study instrument, administered as an online survey, had four parts. A panel of eight experts in food safety and sanitation, health behavior change, tests and measurements, and psychology developed the survey. All parts of the survey were pretested or pilot tested with young adults from a variety of majors enrolled in freshman and sophomore general education courses at Rutgers University during spring and fall semester 2005. Students who participated in the pretest did not participate in the pilot test.
Demographic questionnaire. Part 1, demographics, included questions that established the participant's basic demographic characteristics, such as age, gender, race, marital status, year in college, college major, and health status. In addition, items were included to assess prior exposure to food safety information, such as work experience related to food handling and completion of college level courses in nutrition, microbiology, and food science. Participants also were asked to self-assess their food safety knowledge and food safety (food disease prevention) skills and to indicate where they first learned about safe food handling.
Behavior measures. Part 2 of the survey investigated selfreported food handling and consumption behaviors with two questionnaires: best practices and risky food consumption. Both questionnaires were based on previously reported research (6, 29, 36, 38, 69) and were pilot tested with 127 young adults and refined. The expert panel reviewed these questionnaires for clarity, completeness, and content validity.
Best practices questionnaire. The best practices questionnaire examined self-reported food handling behaviors related to practices for preventing cross-contamination; cleaning and disinfecting practices; thermometer use and cooking, reheating, and storage temperatures; food storage practices; and hand washing practices. Sample items from this survey instrument are shown in Table 1 . One answer choice for each item was identified by the panel of experts as the ''best practice.'' One point was awarded for each best practice reported; all other responses received no points. To adjust for behaviors that did not apply to certain participants (e.g., handling, purchasing, and storing animal protein), a participant's score on each scale was computed by summing the points earned for a best practice reported for each applicable behavior, dividing this sum by the number of behaviors that applied to the participant, and multiplying the result by 100.
Risky food consumption questionnaire. The risky food consumption questionnaire asked participants to indicate which of 26 foods they consume. The food list included a randomly ordered sequence of 6 foods that are safe to eat, such as boxed rice in a box without a U.S. Department of Agriculture inspection stamp, and 20 foods that are risky to eat, such as raw oysters and rare hamburgers. This questionnaire was modified from earlier studies that asked only about the consumption of unsafe food items (29, 74) . Both high-and low-risk foods were included to prevent a response set. The seven other items in this section assessed how completely cooked (i.e., raw to well done) participants chose to eat animal protein (e.g., beef, pork, bacon). Each risky behavior (i.e., eating a risky food from the list; eating bacon, chicken, pork, fish, and hamburger that was cooked less than well done; and eating large cuts of beef cooked less than medium well) was awarded one point. The risky eating score was calculated by summing points earned; thus, risky eating behavior scores could range from 0 to 27, with higher scores indicating more risky behaviors than lower scores. Note that safe foods served as distracters and were not included in score calculations.
Psychosocial measures. Part 3 of the survey assessed four psychosocial aspects of food safety: beliefs, locus of control, selfefficacy, and stage of change. These psychosocial measures were included because they are associated with a wide array of personal health choices and are thus key to understanding current food safety practices and creating interventions to change them (2-5, 13, 32, 44, 59) . A detailed description of the developmental process used to create the psychosocial measures has been published previously (21, 22) . In brief, a pool of statements for each psychosocial measure was identified from the literature (11, 18, 20, 28, 31, 33, 35, 40, 41, 44, 48, 53, 56, 69, 71, 73) , created de novo, or both. The item pool was reviewed by the panel of experts for clarity, comprehensiveness, and contextual value and for establishing content validity. The measures were pretested (n ϭ 180) during spring semester 2004 and revised. To further refine the beliefs and self-efficacy questionnaire, a pilot test was conducted (n ϭ 77) during fall semester 2004.
Food safety belief scales. Belief constructs (scales) were identified that provide insight into how food safety behavior change programs should be framed to evoke improved behaviors (27) . The belief instrument was composed of 27 Likert-type items divided into five a priori scales: (i) interest in learning about avoiding food poisoning, (ii) the importance of cleanliness and sanitation, (iii) susceptibility to food poisoning, (iv) the threat of food poisoning in the United States, and (v) the personal threat of food poisoning. For each statement, a score of 5, 4, 3, 2, or 1 was assigned to responses of strongly agree, agree, uncertain, disagree, or strongly agree, respectively, for positively worded statements, with scoring reversed for negatively worded statements. The score for each scale was computed by summing the score of the scale items and dividing by the number of items in the scale. Thus, scale scores ranged from 5 (strongly positive) to 1 (strongly negative). Statements from the belief scales were mixed throughout the belief section of the survey to prevent a response set.
Locus of control scales. Locus of control is the degree to which people view the attainment of a particular outcome as being either within their control (internal) or outside their control and determined by powerful others or chance (1, 17) . Locus of control is a construct that may assist health educators in understanding learners' beliefs regarding their personal responsibility and ability to influence their own health (17) . The health locus of control questionnaire (71, 73) , modified to focus on food safety, had three scales (i.e., internal, external: powerful others, and external: chance) with a total of 12 Likert-type items, which were scored from 1 to 6 (i.e., strongly disagree, disagree, slightly disagree, slightly agree, agree, and strongly agree). A score for each scale was calculated by summing the score of each item and dividing by the number of items on the scale. Thus, scale scores could range from 1 to 6. To prevent a response set, statements from the locus of control scales were mixed throughout the locus of control section of the survey.
Self-efficacy scale. Self-efficacy is an individual's confidence in his or her ability to perform a particular recommended health behavior or abstain from an unhealthy behavior (35) . Self-efficacy is thought to influence which health behaviors will be initiated, the degree of effort expended, and the persistence of the behavior (12, 28, 34, 40, 41, 45, 58) . The 24 Likert-type items were scored from 1 to 5 for the following responses: ''I am sure I could not do it,'' ''I could not do it,'' ''I don't know if I could do it,'' ''I could do it,'' and ''I am sure I could do it,'' respectively. The self-efficacy score was computed by summing the score of each item and dividing by the total number of items on the scale. Thus, scores could range from 1 to 5.
Stage of change measure. Stage of change is a construct of the transtheoretical model, which describes behavior change as a process in which an individual moves through a series of stages (i.e., precontemplation, contemplation, preparation, action, and maintenance) with the possibility of recycling through the stages (52, 53, 55) . A single item asked participants to identify which statement best described them: (i) I have no intention of changing the way I prepare food to make it safer to eat in the next 6 months; (ii) I am aware that I may need to change the way I prepare food to make it safer to eat and am seriously thinking about changing my food preparation methods in the next 6 months; (iii) I am aware that I may need to change the way I prepare food to make it safer to eat and am seriously thinking about changing my food preparation methods in the next 30 days; (iv) I have changed the way I prepare food to make it safer to eat, but I have been doing so for less than the past 6 months; and (v) I have changed the way I prepare food to make it safer to eat, and I have been doing so for more than the past 6 months.
Knowledge measure. The knowledge questionnaire was designed to assess the full range of safe food handling knowledge, ranging from food purchasing to preparation to storage. This criterion-referenced questionnaire contained five scales: (i) crosscontamination prevention and disinfection procedures, (ii) safe times and temperatures for cooking and storing food scale, (iii) groups at greatest risk for foodborne disease, (iv) foods that increase risk of foodborne disease, and (v) common food sources of foodborne disease pathogens. The 89-item knowledge questionnaire included objective items (e.g., multiple choice, true or false) that were scored by awarding one point for each correctly answered question. Thus, scores could range from 0 to 89. The expert panel reviewed each draft of the questionnaire for intended purpose, ambiguity, usefulness, and comprehensiveness. Subsequently, the knowledge questionnaire was pretested with 180 young adults and revised. The refined questionnaire was pilot tested (n ϭ 77) to identify any other needed refinements, to verify the accuracy of the answer key, and to confirm the content validity of the five knowledge scales. A detailed description of the development of the questionnaire is available elsewhere (21). Data collection. The survey instrument was administered online from January to October 2005. Study participants signed on to the website at a time convenient to them and completed all parts of the instrument in a single session that lasted approximately 40 min. Participants older than the age criterion set in this study for young adults (i.e., 17 to 26 years) were eliminated from the analysis.
Statistical analysis. Statistical analyses were completed by the Statistical Package for the Social Sciences (version 14.0, SPSS, Inc., Chicago, Ill.). Analyses of central tendency and dispersion (e.g., means and standard deviations) were conducted to describe the study participants and mean scores for each behavior, psychosocial, and knowledge measure. To identify demographic characteristics that were associated with performance on behavior, psychosocial, and knowledge measures, backward stepwise regression with an exclusion criterion set at an F value Ն25 was conducted. This low P value was chosen because of the large size of the survey sample. Scores of these 13 study measures served as the dependent variables in separate models: best practices, risky food consumption, five belief scales, three locus of control scales, self-efficacy, stage of change, and knowledge. Independent variables included these demographic factors: gender; race (white and nonwhite); geographic location of the college or university where the participant was enrolled (eastern, midwestern, and western United States); number of meals cooked weekly (0, 1 to 10, and Ͼ10); number of nutrition, microbiology, and food science courses completed in college; stage of change (except when it was a dependent variable); and whether the participant had ever worked as a food server or preparer, believed he or she had experienced food poisoning before, and had changed eating habits because of food safety concerns. The predominating locus of control (internal, external: powerful others, external: chance, or none) was another independent variable used in all models, except in those with a locus of control scale score as the dependent variable. A participant's predominating locus of control was the locus of control scale with the highest score; when no one scale score exceeded the others, individuals were assigned to the ''none'' group. For demographic factors found to be consistently and significantly related to scores on study measures, analysis of variance and post hoc Fisher's protected least significant difference follow-up procedures were used to investigate how the mean scores of demographic groups differed; the criterion for significance was set at P Յ 0.02 because of the large sample size.
RESULTS
From January to October 2005, 4,343 eligible young adults enrolled at 21 colleges and universities completed the survey. The colleges and universities were located throughout the United States and included missions ranging from community college to research institutions.
The sample had a mean age of 19.92 Ϯ 1.67 standard deviation (range, 17 to 26) years and was from a wide array of college majors, with no major predominating. The majority (n ϭ 3,659 [84%]) prepared at least one meal every week. Most were female, white, never married, and freshmen or sophomores (Table 2) . Participants were nearly evenly divided in terms of the geographic location of their institution of higher education. Most had never held a job serving or preparing food, did not hold a food safety certification, and had never completed a college course in nutrition, food science, or microbiology. The vast majority of participants self-rated their food safety knowledge level and food safety skill (food poisoning prevention) level as at least fair. When asked to identify where they first learned about food safety, the overwhelming majority named their parents (see Table 3 ). Only 5% indicated that they never learned about food safety.
Regression analyses showed that none of these demographic characteristics were significantly related to any study measure: geographic location of the higher education institution where the participant was enrolled (eastern, midwestern, and western United States), number of nutrition, microbiology, and food science courses the participant completed in college, and whether the participant had ever worked as a food server or preparer. The only demographic characteristics that were consistently and significantly associated with performance on the study measures were gender (related to 11 measures) and stage of change (related to 9 measures). All other demographic characteristics were significant at the criterion level set in this study in six or fewer of the regression models.
Behavior measures. The Cronbach alpha coefficients of internal consistency for the best practices and risky food consumption questionnaires were 0.65 and 0.76, respectively, indicating that both scales were reliable for assessing intended measures. Overall, participants' best practices scores were poor, averaging less than 50%. To identify specific problem areas, subscores were calculated for items that measured similar practices (see Table 4 ). These subscores ranged from a high of 49% on cross-contamination prevention practices to a low of 34% on food storage. Although best practices scores were low, higher self-rated food safety skill levels corresponded with significantly higher best practices scores (see Table 5 ).
Risky food consumption scores indicated that participants ate few ''high-risk'' foods. Commonly eaten high-risk foods included raw bivalve shellfish, raw sprouts, sushi, fried eggs with soft yolks, and raw cookie dough, which were consumed by 11, 29, 29, 33 , and 53% of the participants, respectively. Eating undercooked bacon, pork, chicken, and hamburger was reported by 43, 44, 51, and 60%, respectively. A comparison of the best practices and risky food consumption scores by gender showed that females scored significantly better than males on all scales (Table 4) . Overall, females handled food more safely and ate fewer risky foods than males.
An examination of behavior measures by stage of change (see Table 6 ) indicates that those in lower stages had significantly poorer best practices scores than those in higher stages. Likewise, those in preaction stages tended to eat significantly more risky foods than those in the action or maintenance stage.
Psychosocial measures.
As reported previously, factor analysis confirmed the unidimensionality (i.e., ability of both measures to measure a similar characteristic) of the food safety belief and locus of control scales (22) . The belief and self-efficacy scales were judged to be valid and reliable (22) (see Table 4 ). The locus of control scales exhibited the same high qualities of validity; however, the reliability coefficients were somewhat lower. Nonetheless, the locus of control reliabilities was similar to that reported for the instrument on which it was modeled, namely the health locus of control (22, 72) . Table 4 presents the mean psychosocial scale scores. In general, participants had positive food safety beliefs. The strongest positive beliefs were associated with the importance of cleanliness and sanitation. Participants were most uncertain about whether food poisoning was a personal threat for them, with males tending to somewhat disagree with the belief that food poisoning is a personal threat. Females had significantly more positive belief scores than males. In addition, those in the precontemplation and contemplation stages tended to have significantly lower belief scores than those in higher stages, whereas those in the maintenance stage tended to have significantly higher mean belief scores than those in lower stages.
A comparison of locus of control scores indicated that regardless of stage of change, most believed that their actions affected their likelihood to avoid foodborne disease. For most, the predominant locus of control was internal (n ϭ 2,386 [54.9%]), followed by external: powerful others (n ϭ 1,234 [28.4%]), external: chance (n ϭ 539 [12.4%]). Few (n ϭ 184 [4.2%]) had no single predominant locus of control. Participants had a significantly higher (P Ͻ 0.0001) mean score on the internal scale than the external: powerful others and external: chance scales (Table 6 ). In addition, the mean external: powerful others scale score was significantly higher (P Ͻ 0.0001) than the mean external: chance scale score. Females and males scores differed significantly on only the external: chance scales. Those in the precontemplation stage tended to have significantly lower exter- a Cronbach alpha coefficients were calculated for all measures, except knowledge for which Livingston reliability coefficients for criteronreferenced tests were calculated. b Score on total and subscores normalized to 100. Possible range of scores is 0 to 100. c Composite subscore composed of two items from preventing cross-contamination and four items from cleaning and disinfecting. d Possible range of scores is 0 to 27, low scores indicate less risky eating. e Scores could range from 1 (most negative) to 5 (most positive). f Scores could range from 1 (most negative) to 6 (most positive). g Scores could range from 1 (precontemplation) to 5 (maintenance). h Reliability cannot be computed for this one-item, single-administration measure. i Scores could range from 0 to 89. Subscore scales could range from 0 to 29 (cross-contamination), 0 to 14 (safe times), 0 to 10 (groups at greatest risk), 0 to 28 (foods that increase risk), and 0 to 8 (common food sources). j Significantly different (P Ͻ 0.0001); degrees of freedom ϭ 4,341.
nal: powerful others scores and higher external: chance scores.
Self-efficacy scores were high, indicating participants had a high level of confidence in their ability to handle food safely. Females significantly outscored males on this scale. In addition, those in higher stages tended to have significantly greater self-efficacy scores than those in lower stages.
An examination of stage of change data indicates that young adults hover between the contemplation and preparation stage when it comes to preparing food to make it safe to eat. Overall, females had a significantly more advanced stage of change. As can be seen in Table 5 , stage of change had many significant effects on behavior, psychosocial, and knowledge measures.
Knowledge measure. The reliability of the knowledge test was high (0.92 as computed by Livingston's coefficient for criterion-referenced tests) (16, 25, 43) . Overall, participants correctly answered 60% of the questions on the knowledge measure. As with the best practices measure, knowledge subscores were calculated for items measuring All self-ratings differ significantly from all other self-ratings (P Ͻ 0.0001). b All self-ratings differ significantly from all other self-ratings (P Ͻ 0.0001), except for excellent and good ratings. similar concepts (see Table 5 ). The subscores showed that participants were most knowledgeable about groups at greatest risk for foodborne disease and were least knowledgeable about common food sources of foodborne disease pathogens.
Females scored significantly higher than males on all areas of knowledge except for the common food sources of foodborne disease pathogens. Participants in the maintenance stage of change significantly outperformed all other stages on the knowledge measures. Although food safety knowledge is limited, higher self-rated food safety knowledge levels tended to correspond with significantly higher mean knowledge scores (see Table 5 ).
DISCUSSION
This study provides insights into the food safety selfreported behaviors and cognitions of young adults enrolled in college. Overall, young adults have less than optimal levels of food safety knowledge and safe food handling best practices. Interestingly, best practices and knowledge mean scores declined significantly as self-rated food safety skill and self-rated food safety knowledge levels declined, respectively. However, even those with excellent self-ratings achieved mean scores of only about 50 and 60% on best practices and knowledge measures, respectively. These findings suggest that young adults accurately assess their food safety skills and knowledge relative to peers, but most overestimate their actual abilities. On the plus side, young adults, particularly females, generally have a limited intake of foods that increase the risk of foodborne illness, positive food safety beliefs, an internal locus of control, and positive feelings of self-efficacy, and they are contemplating an improvement in, or preparing to improve, their food handling practices. Those in higher stages of change tended to perform better on all measures than those in lower stages of change.
A limitation of this study is that the sample was restricted to young adults enrolled in a small sampling of colleges in the United States. However, these students were distributed across the nation, attended colleges and universities of varying sizes with widely varying admission requirements, and had a similar age and demographic breakdown compared with recent postsecondary education enrollment statistics (65) .
This study supports the limited research exploring the food safety practices and cognitions of young adults. For example, in both this study and a study of college students from three universities in the western and midwestern United States (69), females significantly outperformed males on food safety attitudes and self-reported food handling practices. Although the rate at which college students from the previously reported study (69) handled food safely exceeded that of this study (ϳ80% versus 42%), this difference likely occurred because the current study examined a broader array of food handling practices (34 versus 11). Regardless of methodological differences, the rate at which young adults are engaging in safe food handling practices needs improvement.
Aside from poor food handling behaviors and knowledge, young adults also engage in risky eating behaviors. Our sample reported consuming several other risky foods, including raw cookie dough (53%), fried eggs with runny or soft yolks (33%), sushi or raw sprouts (29%), raw oysters, clams, or mussels (11%), and undercooked beef (7%). The poor food safety knowledge reported by young adults likely contributes to their decision to consume risky foods.
The most encouraging findings from this research are the generally positive food safety attitudes, the predominance of an internal locus of control, and the positive selfefficacy scores of the young adults. According to many cognitive-behavioral theories, cognitions such as beliefs, locus of control, and self-efficacy have an important impact on whether individuals adopt recommended health behaviors or abstain from nonrecommended behaviors (1-5, 12-14, 33, 44, 53-55, 59, 61, 62) . Their positive food safety beliefs, confidence they can handle food safely, and position between the contemplation and preparation stage suggest that these young adults are ready to learn about food safety and apply their knowledge.
Although there are many studies on this general topic, few studies focus on the age group described in this study. This study is useful in providing baseline data regarding the food safety knowledge of young adults, an audience that is important to reach with safe food handling education messages because of their current and future roles as caregivers for household members. Efforts to improve knowledge and, ultimately, food safety behaviors are essential to safeguard the health of these young adults and enable them b Precontemplation is significantly higher than all other stages (P Ͻ 0.0001). Contemplation is significantly higher than action and maintenance (P Ͻ 0.0001). Preparation is significantly higher than maintenance (P Ͻ 0.0001). (Note lower scores indicate less risky behavior). c Precontemplation is significantly lower than all higher stages (P Ͻ 0.0001). Contemplation is significantly lower than all higher stages (P Ͻ 0.001). d All stages differ significantly from all other stages (P Յ 0.02), except for preparation and action. e Precontemplation is significantly lower than all higher stages (P Ͻ 0.0001). Maintenance is significantly higher than all other stages (P Ͻ 0.0001). f Precontemplation is significantly lower than all higher stages (P Ͻ 0.0001), except for action. Maintenance is significantly higher than precontemplation and action (P Ͻ 0.01). g Precontemplation is signficantly lower than all higher stages (P Ͻ 0.0001). Contemplation is significantly lower than all higher stages (P Ͻ 0.01). h Preparation is significantly lower than precontemplation and maintenance (P Յ 0.01). Maintenance is significantly higher than contemplation and preparation (P Յ 0.01). i Precontemplation is significantly lower than all other stages (P Յ 0.005). Preparation is significantly higher than maintenance (P Ͻ 0.001). j Precontemplation is significantly higher than all other stages (P Յ 0.0005). Maintenance is significantly lower than all other stages (P Ͻ 0.02). k All stages differ significantly from all other stages (P Յ 0.02), except for preparation and action. l Maintenance is significantly higher than all other stages (P Ͻ 0.0001).
to fulfill the role of protecting the health of their future families. Bridging the gap between what young adults know and do in relation to food safety and their positive psychosocial characteristics is the next step in food safety education efforts directed to young adults (69) .
